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The invention relates to a display apparatus, a beam current measurement 
circuit, and a method of measuring a beam current. 



EP-A"-0750390 discloses a kinescope driver apparatus in which a 



S complementary push-pull emitter follower amplifier is coupled between the output of a high 
voltage driver amplifier and the cathode of a kinescope cathode for reducing the effective 
load capacitance presented to the driver amplifier. An automatic kinescope bias (AKB) 
sensing circuit s^ses the cathode current to generate an AKJ3 output signal proportional to 
the cathode current. The AKB sensing circuit is sensing tiie cathode current near to tiie cutoff 
10 of the cathode. 

It is an object of the invention to provide a beam cmxent sensing circuit which 
is able to measure the beam current more accurately. 

A first aspect of the invention provides a display apparatus as claimed in claim 
15 LA second aspect of the invention provides a beam current measurement circmt as claimed 
in claim 9. A third aspect of the invention provides a method of measuring a beam cmxent in 
a display apparatus as claimed in claim 10. Advantageous embodiments are defined in the 
dependent claims. 

The display ^paratus comprises a picture tube (called kinescope in the prior 
20 art) with an electron gun which generates an electron beam directed towards a display screen. 
The electron gun comprises a first and a second electrode. The electron beam originates firom 
the first electrode. The voltage betweraL the first electrode and the second electrode controls 
me intensity of the electron beam. A beam current flows in the first electrode in response to 
the electron beam. 

25 A compensation circuit supplies a compensation current to the first electrode 

fo ^jcirripensate for a capacitive current through a capacitance between the first and the second 
^Uxtrode. A beam current measiurement circuit measures the total current which is the 
addition of the beam current, a capacitive current between the first and the second electrode, 
and the compensation current. 
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A drive cdrcuit supplies a drive sigaal to the jSrst electrode or ttie second 
electrode only, or to both the electrodes to obtain the voltage between the electrodes of the 
electron gun to modulate the intensity of the electron beam. A beam current measurement 
circuit measures the beam current flowing in the first electrode in response to the electron 
5 beam. 

Usually, in electron guns, the first electrode is the cathode aad the second 
electrode is the Gl-grid. The amoimt of electrons produced depends to a large extend on the 
drive voltage appUed between the cathode and the Gl-grid, only. Therefore, the intensity of 
the electron beam can be modulated either by supplying the drive voltage between the 

1 0 cathode and the Gl-grid, or to the cathode only while the Gl-grid is at a fixed potential, or to 
the Gl-grid only while the cathode is at a fixed potential. The amount of current flowing in 
the cathode is a representation of the intensity of the electron beam. Many ways are known to 
measure the currCTit in the cathode, which is usually referred to as the beam current Usually, 
the beam current measured is used to control the black level and/or the white level of the 

15 electron gun. Often, the control of the black level is refeired to as automatic kinescope bias 
(AKB), or automatic black level control (ABL). 

The gun may comprise further electrodes, such as for example, focusing 
electrodes or other electrodes to constitute, for example, a triode or a pentode together with 
the first and the second electrode. 

20 Usually, in color picture tubes, multiple (usually three) guns are present to 

generate multiple beam currents. The multiple beam currents may be measured to control the 
black and/or white level. The control of the black level is important to operate the gun at an 
optimal black level such that black mformation is displayed black independent on aging of 
the display ^paratus. Further, the measurement of the black level enables to obtain the 

25 correct ratio between low Ught levels of the different guns to provide uncolored display of 
gray display information. The measurement of the white level is used to control the correct 
ratio between the guns for the different colors at high Ught levels. 

However, due to the capacitance between the cathode and the Gl-grid, the 
measurement of the beam current at the cathode is disturbed. All changes in the drive signal 

30 will cause a capacitive current through this capacitance. The beam current measured at the 
cathode is the sum of the actual electron ciurent and the capacitive current. This capacitive 
current may be relatively large as the voltage swing of the drive signal is relatively large. 
Consequently, the measured beam current is not a reliable representation of the electron 
current flowing in the electron gun. This is especially true when the beam current is measured 
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daring a display period in time when the video signal is displayed on the display screen and 
the drive signal continuously varies. 

In conventional applications, the beam currait is measured during the 
overscan periods. Now, one or more Ml lines are available during which a constant drive 
5 voltage with a predetennined level is suppUed the electron gun and the influence of the 

capacitance is minimal. 

hi applications wherein the beam current has to be measured during the 
display period, which for example is the case m tiled displays in which a total picture is build 
up out of segments which each have an associated electron gun, it is important that a 

10 brightness and/or conliast uniformity is maintained between aU the tiles. Because now the 
measurement of the beam current cannot be performed during tiie overscan periods, because 
at least some of the tiles may have no over-scan area, the beam current has to be measured 
during the display period In-such applications, the desired brightness and/or contrast 
uniformity is not reached with the known beam current measurement 

1 5 The beam current measurement in accordance with the invention has an 

improved accuracy because the capacitive current is compensated for by supplying a 
compensation current to the first electrode which compensates the current flowing through 
the c^acitance between the first electrode (usually the cathode) and the second electrode 
(usually the Gl-grid). Consequentiy, the beam current measured will be disturbed less by the 

20 capacitive current. 

In an embodiment as defined in claim 3, the compensation is obtained by 
supplying ah mverse drive signal to a capacitor which is coupled to the first electrode. The 
ampUtude of the mverse drive signal, which is the inverted drive signal- supplied to the first 
and/or the second electrode, and the value of the capacitor have to be selected to obtain a 

25 compensating current which compensates the current through the c^acitor between the first 
and the second electrode caused by the drive signal. 

In an embodiment as defined in claim 4, a test signal generator genarates a test 
fiignfll during a test period. The test signal is the drive signal during the test period. A control 
circuit measures the beam current during the test period and electronically controls a value of 

30 the electronically adjustable capacitor to obtain a mmimal measured beam current during the 
test period. 

In an embodiment as defined in claim 5, the an^)Utude of the inverse drive 
sigffiil is controlled to obtain aminhnal measured beam current during the test period. 
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Bofli in the embodiments as defined in claim 4 or 5, it might be required to 
perform a series of measurements during a series of test periods to determine the optimal 
value of the capacitor or the ampUtude of the inverse drive signal, respectively. 

In an embodiment as defined in claim 6, the test periods are selected to occur 
during the line and/or frame flyback periods. The test signal should comprise a jump in its 
level to generate the capacitive currents through both the capacitance between the first and 
the second electrode and the compensation c^acitor coupled to the first electrode. 
Preferably, the levels of the test signal are selected such that substantially no beam current 
will flow, and the testing is not visible to the us©r. 

In an embodiment as defined in claim 7, the display apparatus comprises a 
pluraUty of electron guns which are arranged to direct the generated electron beams to 
substantiaUy non-overl^ping display areas. Such a display apparatus may comprise a tiled 
display. The tiled display is build up out of at least two substantiaUy non-overlapping display 
areas. To each display area, an electron gun is associated. For example, a separate cathode 
may be associate to each tile, or a wire cathode may be used which extends over at least two 
tiles. It is important that the brightness and contrast of each of the tiles is substantiaUy equal 
to minimize the visibiUty of the tiles. Therefore, the measurement of the beam current of each 
of the tiles should be very accurately. The prior art measurement, without the capacitive 
current compensation appeared to be too in-accurate and the tiles were visible. 

In color displays, usuaUy three electron guns are required. Now three separate 
cathodes or three separate wire cathodes may be present. In color displays it is fiirther 
important to keep the color temperature of the tUes substantiaUy equal. It might therefore be 
required to measure the beam current accurately at several drive signal levels. 

In an embodiment as defined in claim 8, the electron gun is driven in a current 
feedback mode. The current feedback has the advantage that in all electron guns the same 
current wiU flow at the same input voltage, the drive voltages of the electron guns are 
automatically adapted to obtain the equal beam currents. 

These and other aspects of the invention are apparent firom and wiU be 
elucidated with reference to the embodiments described hereinafter. 
In the drawings: 

Fig. 1 shows a block diagram of a display apparatus with an improved beam 
current sensing in accordance with an embodiment of the invention. 
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Figs. 2 show wavefbnns for elucidating the operation of the improved beam 
current sensing. 

Fig. 3 shows a block diagram of a display apparatus with an in:q)roved beam 
current sensing in accordance with another embodiment of the invention, 
5 Fig. 4 shows a waveform of a drive signal with a test signal in accordance with 

an embodiment of the invention, and 

Fig. 5 shows a block diagram of an embodiment of the display ^paratus in 
accordance with the invention. 

The same references in different Figs, refer to the same signals or to the same 
1 0 elements performing the same function. 

Fig. 1 shows a block diagram of a display apparatus with an inq>roved beam 
current sensing in accordance with an embodiment of the invention. 

By way of example, this embodiment of the invention shows a single cathode 

15 ray tube CRT with a single electron gun. The electron gun comprises the cathode CA as the 
first electrode and the Gl-grid Gl as the second electrode. The electron gun may comprise 
further a heater to heat the cathode, and other grids. Due to the voltage difference across the 
cathode CA and the Gl-grid Gl, an electron beam EB will be generated. The electron beam 
EB is directed towards a screen of the cathode ray tube CRT by a high voltage present near 

20 the screen (not shown). The angle of deflection of the electron beam EB is determined by the 
magnetic field generated by a deflection yoke DY which is driven by a deflection circuit DC. 
Usually, the deflection yoke comprises a line and a fiame deflection coil(s) for scanning the 
electron beam EB in firames (usually vertically scanned) of hues (usually horizontally 
scanned). 

25 The electron beam EB substantially originates fix)m the cathode CA causing a 

current called the beam current IB to flow in the cathode CA. However, due to the 
capacitance CIN between the cathode CA and ttie Gl-grid, whenever the voltage between the 
cathode CA and the Gl-grid changes, a current IC will flow through this capacitance CIN. 
Consequently, the total current ICA leaving the cathode CA is the sum of the beam current 

30 IB and the current IC through the capacitance CIN. 

A driver circuit DR receives an input signal SVI and supplies a drive voltage 
VD to the Gl-grid Gl. The input signal SVI is selected by a switch SI firom an input video 
signal VI to be displayed on the screen of the cathode ray tube CRT and a test signal TS 
generated by a test generator TSG. The switch SI and the test signal generator TSG are 
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optional. A compensation circuit COM comprises an ampUfier AMP and a capacitor CE. The 
amplifier AMP receives the input signal SVI and supplies a compensation signal VDI to one 
end of the capacitor CE. The other end of the capacitor CE is connected to the cathode CA. 
The compensation signal VDI has a polarity which is opposite to the polarity of the drive 
signal VD. An amplitude of the compensation signal VDI and a value of the capacitor CE are 
selected to obtain a compensation current ICO which compensates the current IC throu^ the 
capacitance CIN. In the embodiment in accordance with the invention as shown in Fig. 1, the 
electron gun is driven by a voltage on the Gl-grid only, the cathode is kqpt at a substantiaUy 
constant potential. 

More general, the electron gun may also be driven by a varying voltage on 
bofli the cathode CA and the Gl-grid, or on the cathode CA only. What counts for the 
intensity of the electron beam EB generated is the voltage difference between the cathode CA 
and the Gl-grid Gl. Thus more generally, the polarity and the ampUtude of the compensation 
signal VDI, and the value of the capacitor CE have to be selected to compensate for flie 
current IC through tibie capacitance CIN. 

Although the compensation current ICO preferably is generated by supplying 
a voltage to a capacitor, other solutions are possible. For example, the compensation cuirent 
may be generated by a current source directly. A waveform generator may be used to 
generate the current waveform required. 

A beam current measurement circuit BMC is coupled to the junction of the 
cathode CA and the capacitor CE. The current IT measured by the beam current circuit BMC 
is the sum of the cuirent ICA leaving the cathode CA and the conqjensation current ICO. 

In an embodiment in accordance with the invention, the correct value of the 
capacitor CE is determined during a test period TP (see Fig. 4). During the test period TP, the 
test signal generator TSG generates a test signal. The switch SI which outside the test period 
TP connects the input video signal VI to the drive circuit DR and the amplifier AMP. 
changes position to supply the test signal TS to both the drive circuit DR and the ampUfier 
AMP. A control circuit CC which receives beam current information BCI fi-om the beam 
current measurement circuit BMC controls the value of the capacitor CE with the control 
signal CSl. During the test period TP, at aparticular value of the capacitor CE, the total 
current IT measured is evaluated. In the same or in a next test period TP the value of the 
capacitor CE is changed and again the total current IT is evaluated. The value of the capacitor 
CE is changed until the current IT measured indicates that the current IC through the 
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capacitance CIN is compensated sufficiently accurate. The amplitude of the compensation 
signal VDI is kept constant. 

Preferably, the capacitor CE is of a type of which flie capacitance value 
changes with a value of a DC voltage across the capacitor CE. However, other possibilities 
5 exist to change the capacitance value, for example, several capacitors may be switchable 

comected in parallel. The actual value of the capacitor CE is deteraiined by which capacitors 
are switched in parallel. 

In another embodiment in accordance with the invention, the correct value of 
tiie amplitude of the compensation signal VDI is detemiined during a test period TP. During 
10 the test period TP, the test signal generator TSG generates a test signal TS. The switch SI 
which outside the test period TP connects the input video signal VI to the drive circuit DR 
and the amplifier AMP, changes position to supply the test signal to botti the drive circuit DR 
and the amplifier AMP. A control circuit CC which receives beam current information BCI 
from the beam current measurement circuit BMC controls the amplitude of the compensation 
15 signal VDI with the control signal CS2. During the test period TP, at a particular value of the 
amplitude of the compensation signal VDI, the total current IT measured is evaluated. In a 
next test period TP the value of the amplitude of the compensation signal VDI is changed and 
again the total current IT is evaluated. The amphtude of the compensation signal VDI is 
changed until the current IT measured indicates that the current IC through the capacitance 
20 CIN is compCTisated sufficiently accurate. The value of the capacitor CE is kept constant. 

It is also possible to vary both the value of the capacitor CE and the amplitude 
of the compensation signal VDI. 

Preferably, the test period TP occurs during the line and/or fimne flyback 
periods. Preferably, if used, tihie test signal TS has levels which are below tiie cut-off level of 
25 the electron gun, such that the test signals are not visible. The test signal TS should have a 
transition to generate a current through both the capacitance CIN and the capacitor CE. 
Depending on the shape of the transition it can be concluded whether the compensation of the 
*iu£i!sni IC through the capacitance CDSI by the current ICO through the capacitor CE is 
sxifficiently accurate. 

30 The cathode ray tube CRT may comprise more than one electron gun. Usually, 

a color cathode ray tube CRT comprises three electron guns. Each one of the electron guns 
P^iserates an electron beam EB which will land on the screen on the associated one of three 
•yhosphors emitting light with a primary color (Red, Green, Blue). Preferably, the 
compensation is performed on the cathodes of each one of the three electron guns. 
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Figs. 2 show waveforms for elucidating the operation of tiie improved beam 
curr^t sensing. 

Fig. 2A shows an example of the drive signal VD. The drive signal VD starts 
rising linearly at the instant tl at a low level LL and reaches a high level HL at the instant t2. 

Fig. 2B shows the beam cuirent IB flowing in response to the drive signal VD. 
For the ease of explanation it is assumed that the relation between the drive signal VD and 
the beam current IB is linear. 

Fig. 2C shows the current IC through the capacitance CIN between the 
cathode CA and the Gl-grid Gl . The current IC starts rising at the instant tl because of the 
rising voltage VD. At the instant t3, the cuirent IC through the capacitor CIN starts 
decreasing again until it is zero at the instant t2 at which the voltage VD reaches the hi^ 
level HL. 

Fig. 2D shows the compensation current ICO through the capacitor CE. This 
current ICO is opposite to the current IC to cancel the current IC. The compensation voltage 
VDI has a polarity opposite to the drive voltage VD, thus, from the instant tl to the instant t2, 
the compensation voltage VDI changes from a high level to a low level. The ampUtude of the 
compensation voltage VDI and the value of the capacitor CE are selected to obtain an as 
good cancellation as possible. 

It is possible to select the voltage VDI to be the drive voltage inverted in 
polarity. Thus, the voltage VDI has the same ampUtude and varies within the same period of 
time in the same way. Than, the cqsacitor CE should have a value substantially equal to the 
value of the capacitance CIN. However, in this approach the ampHfier AMP has to generate 
the compensation voltage VDI with an amplitude as large as the voltage VD. This has the 
drawback that not only an expensive drive circuit DR able to generate high frequency high 
level signals, but also an expensive amplifier AMP is required. Therefore, preferably, the 
amplifier AMP generates a compensation voltage VDI with an ampUtude smaller than the 
ampUtude of the drive signal DV. The value of the capacitor CE has to be selected larger to 
compensate for the smaller amplitude. For example, the ampUtude of the voltage VDI may be 
selected five times smaller than the amplitude of the drive voltage VD, and the capacitor CB 
has a value substantially five times the value of the capacitance CIN. 

The ampUfier AMP need not be a separate amplifier, it may be combined with 
the drive circuit DR. UsuaUy, the drive circuit DR comprises an ampUfier. This ampUfiw 
may comprise an inverter. The inverter may be coupled to the output of the ampUfier of the 
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drive circxiit DR, or to a junction in the drive circuit at which a signal is available with lower 
amplitude than the output signal VD. 

Fig. 2E shows the total current IT which is measured by the beam current 
measurement circuit BMC. The total current IT is substantially equal to the beam current IB 
because the current IC through the capacitance CIN is compensated for by the current ICO 
tinrough the csqpacitor CE. 

Fig. 3 shows a block diagram of a display apparatus with an improved beam 
current sensing in accordance with another embodiment of the invention. The display 
apparatus comprises a tiled display area. 

By way of example, the display area in Fig. 3 comprises four substantially 
non-overlapping sub areas or tiles Al to A4. To each one of the tiles Al to A4, an electron 
gun is associated. The electron guns each comprise a cathode CAl to CA4, and a Gl-grid 
Gl Al to Gl A4, respectively. Capacitances CDSfl to CIN4 are present between the cathodes 
CAl to CA4 and the Gl-grids Gl Al to Gl A4. The drive circuit DR supplies drive voltages 
VDl to VD4 to the Gl-grids Gl Al to Gl A4, respectively. The cathodes CAl to CA4 are 
kqpt on a substantially fixed potential. The compensation circuit COM is connected to the 
cathodes CAl to CA4 via the capacitors CEl to CE4 to supply compensation currents ICOl 
to IC04, respectively. The beam current measurement circuit BMC is coimected to the 
cathodes CAl to CA4 to measure the total currents m to IT4, respectively. The total 
currents ITl to TT4 are the addition of the beam currents IBl to IB4, the currents ICl to IC4 
through the capacitances CINl to CIN4, and the compensation currents ICOl to IC04. 

For each pair of associated cathodes CAl to CA4 and Gl -grids GlAl to 
Gl A4, respectively, the current through the capacitances CINl to CIN4 is compensated by 
the compensation currents ICOl to IC04, respectively. 

Although, the cathodes CAl to CA4 are shown as separate cathodes, they may 
be each part of a line cathode. 

Fig. 4 shows a wave form of a drive signal with a test signal in accordance 
with an embodiment of the invention. The drive signal VD is shown for two successive full 
lines of a frame. Each line comprises an active video period VP during which the drive signal 
VD is the mput video signal VI. The test periods TP during which the drive signal DV is the 
test signal TS, occur during the line flyback periods in-between two successive active line 
periods VP. 

Fig. 5 shows a block diagram of an embodimCTit of the display apparatus in 
accordance wititi the invention. In this embodiment in accordance with the invention, the 
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electron gun is current driven. The driver DR (which usually is a video output amplifier) 
receives the input signal UE and suppHes the drive signal to the Gl-grid of the electron gun. 
The cathode CA of the electron gun is kept at a substantially constant potential. The addition 
of the beam current and the capacitive current between the Gl-grid and the cathode flows as 
the cathode current ICA through the cathode CA. The amplifier AMP suppUes the correction 
voltage VDI to the capacitor CE to obtain a correction current ICO flowing towards the 
cathode CA. The current to voltage converter lU converts the total current IT to a voltage 
VC. The total current IT is the sum of the cathode current ICA and the correction current 
ICO, and thus resembles the real beam current very accurately. 

The adder ADD subtracts the voltage VC &om the input video voltage VI to 
supply the error voltage UE to the driver DR. In this current feedback system the driver DR 
wiU supply a drive voltage to the cathode or the Gl-grid such that the total current IT (which 
is an accurate copy of the beam current) has a value such that the voltage VC is equal to the 
mput video signal VI. 

The current feedback is particular important when the invention is used in tiled 
displays wherein the picture comprises an array of electron guns. AU these electron guns 
should produce the same brightness and contrast, otherwise the viewer will see the different 
tiles. However, the electron guns have different characteristics (for example, dififerent 
gamma's). This means that a same voltage will produce different beam currents in different 
electron guns. The current feedback has the advantage that the in aU electron guns the same 
current will flow at the same input voltage, the drive voltages of the electron guns are 
automaticaUy ad^ted to obtain the equal beam currents. In such a beam current feedback 
system it is extremely important that the actual beam current is measured very accurate. The 
very accurate beam current is measured by using the compensation in accordance with the 
invention. 



It should be noted that the above-mentioned embodiments illustrate rather than 
limit the invention, and that those skilled in the art will be able to design many alternative 
embodiments without departing from the scope of the upended claims. 

In the claims, any reference signs placed between parentheses shall not be 
construed as limiting the claim. The word "comprising" does not exclude the presence of 
elements or steps other than those Usted in a claim. The invention can be implemented by 
means of hardware comprising several distinct elements, and by means of a suitably 
programmed computer. In the device claim enumerating several means, several of these 



PHNL020912EPP HI 

H 13.09.2002 
means can be embodied by one and the same item of hardware. The mere fact that certain 
measures are recited in mutually different dependent claims does not indicate that a 
combination of these measures cannot be used to advantage. 
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Si 



1 . A display apparatus compnsmg 
an electron gun comprising at least a first electrode and a second electrode, 
a drive circuit for supplying a drive signal to the first electrode and/or the 

second electrode to modulate an intensity of an electron beam originating firom the first 
electrode, 

a beam current measurement circuit coupled to the first electrode for 
measuring a measured beam current representing a beam current flowing in the first 
electrode, and 

a compensation circuit for supplying a compensation current to the first 
electrode to compensate for a capacitive current through a capacitance between the first 
electrode and the second electrode. 

2. A display apparatus as claimed in claim 1, characterized in that the first 
electrode is a cathode, and in that the second electrode is a Gl-grid . 

3. Adisplay apparatus as claimed in claim 1, characterized in that the 

compensation circuit comprises 

an amplifier for supplying an inverted drive signal being the drive signal 
inverted in amplitude at an amplifier output of the amplifier, and 

a compensation capacitor coupled between the amplifier output and the first 

electrode. 

4. A display apparatus as claimed in claim 3, characterized in that the 
compensation c^acitor is electronically adjustable, and in that the display apparatus fijrfher 
comprises a test signal generator for generating a test signal during a test period, and a 
control circuit for controlling a value of the compensation c£q>acitor to obtain a minimal 
measured beam current, measiured during the test period in response to the test signal. 
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^' "A. display apparatus as claimed in claim 3, charactierized in that ttie amplifier is 

adjustable, and in that the display apparatus further comprises a test signal generator for 
generating a test signal during a test period, and a control circuit for controlling the adjustable 
amplifier to obtain a minimal measured beam current, measured during the test period in 
response to the test signal. 

6. A display apparatus as claimed in claim 4 or 5, characterized in that the 

display apparatus further comprises a deflection circuit for deflecting the electron beam in 
frames of lines, wherein line flyback periods occur in-between the lines, and frame flyback 
periods occur in-between successive one of the frames, the test period occurring during the 
frame and/or the line flyback periods. 

^ display apparatus as claimed in claim 1 , characterized in that the display 
apparatus comprises 

a plurality of electron guns for generating each an associated one of a plurality 
of electron beams, the plurality of electron guns being arranged to direct the pluraKty of 
electron beams to substantially non-overlapping display areas, respectively, 

the drive circuit being adapted for supplying a plurality of drive signals, to 
first electrodes and/or second electrodes of the plurality of electron guns to modulate an 
intensity of the plurality of electron beams, 

the beam current measurement circuit being adapted for measuring measured 
beam currents flowing in the first electrodes in response to the plurafity of electron beams, 
and 

the compensation circuit being adapted for supplying a plurality of 
compensation currents, each one of the pluraUty of compensation currents being supplied to 
an associated one of the first electrodes to compensate for the capacitive current through the 
capacitance between the associated one of the first electrodes and its associated second 
electrode. 

^- ^ display apparatus as claimed in claim 1, characterized in that the drive 

v/jixv/iuii compnses 

a current to voltage converter for convertmg the measured beam current into a 
ineasiured voltage, and 
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a subtractor for subtracting the measured voltage from an iiq>ut signal to 
supply an error voltage to the drive circuit to obtain the drive signal. 

9, A beam current measurement circuit as claimed in claim 1 or 7. 

10. A method of measuring a beam current in a display apparatus comprising an 
electron gun comprising at least a fbrst electrode and a second electrode, the method 
comprising 

supplying a drive signal to the first electrode and/or the second electrode to 
modulate an intensity of an electron beam originating from the first electrode, 

measTiring a measured beam current representing a beam current flowing in 
the first electrode, and 

supplying a compensation current to the first electrode to compensate for a 
capacitive current through a capacitance between the first electrode and the second electrode. 
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ABSTRACT: 

EPO ' DG 1 
1 8. Oa t)02 




The display apparatus comprises a picture tube (CRT) with an electron gun 
which generates an electron beam (EB) directed towards a display screen. The electron gun 
comprises a first and a second electrode (CA, Gl), The electron beam (BB) originates j&om 
the first electrode (CA). The voltage between the first electrode (CA) and the second 

5 electrode (Gl) controls the intensity of the electron beam (EB). A beam current (IB) flows in 
the first electrode (CA) in response to the electron beam (EB). A total cxurent (ICA) in the 
first electrode (CA) is the addition of the beam current (IB) and a current (IQ flowing 
through a c^acitance (CIN) between the first and the second electrode (CA, Gl). A 
■ compensation circuit (COM) supplies a compensation current (ICO) to the first electrode 

10 (CA) to compensate for a capacitive current (IC) through a c^acitance (CIN) between the 
first and the second electrode (CA, Gl), A beam current measurement circuit (BMC) 
measures the total current (TT) which is the addition of the total current in the first electrode 
(ICA) and the compensation current (ICO). 
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(Fig. 3) 
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